How do nucleus accumbens (NAc) subdivisions shape information flow into distinct ventral tegmental area (VTA) subcircuits? Yang et al. (2018) provide insightful answers to this question by expanding our knowledge about the circuit architecture and function of reciprocal connectivity between NAc and VTA. Dopamine (DA) neurons residing within the ventral tegmental area (VTA) are fundamental players in a broad range of motivated behavior and in processing both rewarding and aversive events (Pignatelli and Bonci, 2015; Pignatelli et al., 2017; Schultz, 2016; WatabeUchida et al., 2017) . Afferent inputs to those neurons participate in orchestrating motivationally relevant behaviors by regulating mesolimbic DA neuron activity (Watabe-Uchida et al., 2017) . Among those inputs, the nucleus accumbens (NAc) provides one of the most prominent projections (Watabe-Uchida et al., 2012) . Thereby, deciphering the architecture and the function of NAc projections to the VTA would provide invaluable insight into rules governing the information flow in and out of the VTA.
The article from Yang et al. (2018) in this issue of Neuron provides critical evidence on this compelling subject by suggesting that NAc subdivisions are capable of shaping VTA DA neuron activity by acting within distinct VTA microcircuits (Figure 1) .
By means of very careful anatomical and retrograde experiments, Yang et al. convincingly show that D1-expressing medium spiny neurons (D1MSNs) located within the NAc medial shell (NAcMed) and NAc lateral shell (NacLat) send distinct, mostly non-overlapping terminals within different VTA subregions. Specifically, D1MSN-NAcMed terminals are predominantly located in the medial aspect of the VTA while D1MSN-NacLats are primarily found in the lateral portion of the VTA. Additionally, DA neurons in the lateral VTA project back to the NAcLat, while DA neurons in the medial aspect of the VTA project back to NacMed. In vitro patch-clamp experiments also corroborate this anatomical segregation. The authors show that these two populations of NAcMed-and NAcLat-projecting VTA DA neurons dramatically differ in terms of inhibitory inputs, as shown by a higher miniature inhibitory postsynaptic current (mIPSC) frequency into the NAcLat-projecting VTA DA neurons. Therefore, to unequivocally demonstrate that mesolimbic VTA DA neurons are indeed regulated by distinct inhibitory networks, Yang et al. combined retrograde tracing experiments with optogenetically assisted circuit mapping in slice preparations. By stimulating D1MSN-NAcMed inputs to the VTA, they show that this input exerts direct inhibition over two distinct mesolimbic subterritories by recruiting different classes of GABA receptors: inhibition of NAcMedprojecting DA neurons via GABAA receptors and inhibition of NAcLat-projecting DA neurons via GABAB receptors. Interestingly, a recent study has shown that long-range GABAergic inputs from NAc D1MSNs to VTA DA neurons fundamentally orchestrate cocaine-induced behavior (Edwards et al., 2017) . A meticulous and symmetrical experiment for the D1MSN-NAcLat inputs showed that those terminals mainly synapse onto VTA GABA neurons; therefore, the net effect is ultimately a disinhibition of NAcLatprojecting DA neuron firing activity.
Finally, Yang et al. apply these rich experimental data to a behavioral dimension by optogenetically interrogating the NAc-VTA circuit in freely behaving mice. Indeed, optogenetic stimulation of the NAcLat inputs to the VTA shows a robust real-time place preference and a vigorous positive reinforcement with intracranial self-stimulation, without any increased locomotor activity or anxiety. Surprisingly, when Yang et al. stimulated the NAcMed input to the VTA, they failed to detect any sign of positive reinforcement, or immediate preference or aversion. However, when mice were tested in a three-chamber place preference assay, they showed a robust preference for the neutral arena as well as heightened anxiety levels and robust reduction in locomotor activity right after the optogenetic stimulation ceased. The latter experiment suggests the induction of a mild, transient negative affective state. Intriguingly, the same behavioral experiment was repeated with mice implanted with opto-fluid cannulas right above the VTA. This experimental setting allows selectively stimulating D1MSN terminals from NAcMed while microinjecting aCSF (control group) or a GABAB antagonist (experimental group) within the VTA. Microinjection of the GABAB antagonist into the VTA revealed that optogenetic stimulation of NAcMed inputs induces a remarkable place preference and protects from developing an anxiety phenotype.
Overall, Yang et al. put forth a study of impressive breadth, bringing to our attention important details about the functional neuroanatomy of one of the main nodes of the reward circuit. Importantly, while providing fundamental organizational principles of NAc afferent control for VTA DA neuron activity, these results open several fundamental unanswered questions. For example, what is the functional relevance of NAc inputs to the VTA in shaping emotional and motivational aspects of behavior? In other words, is the NAc-VTA pathway operating differently depending on the emotional content of the experiences that a subject is faced with? Given that the medial and lateral aspects of the VTA subserve different functions in support of motivated behavior (Lammel et al., 2011 (Lammel et al., , 2012 , it is tempting to speculate that the weight of information flow provided by NAc subnuclei might affect the establishment and maintenance of discrete emotional states. Additionally, given that NAc MSN activity is driven by excitatory synapses emanated by inputs from several limbic structures that encode different aspects of interoceptive and exteroceptive stimuli (O'Donnell et al., 1999) , it would be very important to better understand how the functional integration between those inputs affects the information flow from NAc subnuclei to specific VTA microcircuits. The latter condition would be of great relevance for deeper understanding several neuropsychiatric disorders, such as mood disorders or substance use disorders, in which maladaptive neuroadaptations affect the physiological activity of the system.
